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(54) THIN FILM MAGNETIC HEAD 
(57)Abstract : 

PURPOSE: To provide a thin film magnetic head having a magnetic layer deposited on 
an insulation layer in which exfoliation of lower magnetic layer, deformation of 
thin film head element, and occurrence of wiggle noise are prevented positively by 
forming a metal film between a substrate and the insulation layer. 

CONSTITUTION: when the temperature of a substrate 6 is set lower than a conventional 
level during filming operation, thermal energy is fed quickly and incessantly from a 
metal film 14 side to the initial growth layer of a lower magnetic layer 8 formed on 
the surface of an insulation layer 7 thus forming a lower magnetic layer 8 having 
magnetic characteristics suitable for a thin film magnetic head 13. Furthermore, 
since heating temperature of the substrate 6 can be set lower than a conventional 
level, residual stress in the lower magnetic layer 8 of the thin film head element 
13 can be released remarkably as compared with a conventional one. Consequently, 
exfoliation of the magnetic layer 8 and deformation of the element 3 are prevented, 
fluctuation in the direction of anisotropic axis due to stress in the element 3 or 
reverse magnetostriction is suppressed, and wiggle noise is prevented. 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 

[Claim(s)] 

[Claim 1]A thin film magnetic head, wherein it forms on a base an insulating layer 
which at least one light of ultraviolet radiation, visible light, and infrared light 
penetrates and a metal membrane is formed between said base and an insulating layer 
in a thin film magnetic head which forms a magnetic layer on said insulating layer. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 
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1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

"Detailed Description of the invention] 

;oooi] 

^Industrial Application]This invention relates to the thin film magnetic head which 
performs record, playback, elimination, etc. of information, carrying out relative 
displacement to magnetic recording media, such as a magnetic disk. 
[0002] 

[Description of the Prior Art]General ly , the plane shape made from ceramics makes 
the thin film head element 3 the trailing side edge part of the rectangular slider 
2, and makes ABS surface 5 carry out the opening of the gap 4 mostly, it makes and 
provides, and the conventional thin film magnetic head 1 is formed, as shown in 
drawing 4. 

[0003]On the base 6 made from the ceramics of an AlTiC system, by thin-film-forming 
methods, such as sputtering process, the insulating layer 7, the lower magnetic 
layer 8, the winding 9, the upper magnetic layer 10, and the protective layer 11 are 
laminated in order, and this thin film head element 3 is formed, as shown in drawing 
5. Both the raw materials that form the lower magnetic layer 8 and the upper 
magnetic layer 10 are permalloys, the raw material of the winding 9 is copper and 
the opposing part of both the magnetic layers 8 and 10 in which this winding 9 is 
allocated is filled up with the insulating members 11, such as resin. The tip part 
has countered via GYAPU 4, and as the winding 9 goes the connecting part of said 
both magnetic layers 8 and 10 around, both the magnetic layers 8 and 10 are formed 
while the part is connected. The insulating layer 7 and the protective layer 11 are 
formed of aluminum203 etc. 

[0004] As a raw material of said base 6, raw materials glass, Si02, and aluminum203, 
various ferrites, and various [ various ] with are used besides ceramic raw 
materials, such as an AlTiC system mentioned above. And in forming the lower 
magnetic layer 8 on this base 6 by using ceramic raw materials, such as an AlTiC 
system, as the base 6 especially. As mentioned above, the lower magnetic layer 8 is 
not directly formed on the base 6, It provides on the base 6 by using the insulating 
layers 7, such as Si02 and aluminum203, as a ground film, and making the lower 
magnetic layers 8, such as a permalloy, form by thin-film-forming methods, such as 
sputtering process, on this insulating layer 7 is generally performed. 
[0005]At the time of the thin film forming of the lower magnetic layer 8 of the 
conventional thin film magnetic head 1, the base 6 is warmed at about 300 **, and is 
performed. This is for making the magnetic properties as the thin film magnetic head 
1 optimize. 

[0006] improvement in productivity and reduction of an economic burden are taken into 
consideration, and the thin film head element 3 is not **(ed) individually, but 
forms many thin film head elements 3 in the big base 6 with a wafer form of 3 inches 
simultaneously, and is started with the proper cutting device, for example. 
[0007]ln the thin film magnetic head 1 currently formed in this way, by energizing 
to the winding 9, said gap 4 portion is made to generate magnetic flux, information 
is recorded to a magnetic recording medium, and information is reproduced by making 
the winding 9 interlink the magnetic flux of a magnetic recording medium at the time 
of reproduction at the time of record. 
[0008] 

[Problem(s) to be Solved by the lnvention]However , in the conventional thin film 
magnetic head 1 using the ceramic raw material mentioned above as the base 6, By 
warming the base 6 at about 300 ** at the time of the thin film forming by 
sputtering process, the large stress of about 500 MPa arose in the lower magnetic 
layer 8 of the thin film head element 2, for example, and exfoliation of the lower 
magnetic layer 8 and modification of the thin film head element 2 occurred in it, 
and it had a problem that quality was not stabilized. 

[0009]while the stress committed to the thin film head element 2 makes dispersion in 
the direction of an anisotropy axis of the thin film head element 2 increase, when 
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you made it magnetized, dispersion in the direction of an anisotropy axis increased 
more according to the inverse magnetostri cti ve effect, the output characteristics at 
the time of considering it as the thin film magnetic head 1 were reduced, and there 
was a problem that the quality where the Uighur noise was occurred and stabilized 
further was not acquired. 

[0010]when transparent aluminum203 etc. were used as the insulating layer 7, while 
the heat energy of the base 6 will be released by radiation through the insulating 
layer 7, the heating rate of the base 6 became small and thin film forming took the 
long time, there was a problem that productive efficiency fell. 
[0011]This invention is made in view of these points, and is a thing, 
the purpose is in the state where conquered the problem in ** and the optimal 
magnetic properties were made to hold, and is providing the thin film magnetic head 
which prevented generating of a uighur noise, and exfoliation of a magnetic layer 
and where quality was stabilized. 

[0012] 

[Means for Solving the Problem]ln order to attain the purpose mentioned above a thin 
film magnetic head of this invention, It is characterized by forming on a base an 
insulating layer which at least one light of ultraviolet radiation, visible light, 
and infrared light penetrates, and forming a metal membrane between said base and an 
insulating layer in a thin film magnetic head which forms a magnetic layer on said 
insulating layer. 
[0013] 

[Function]Since the metal membrane formed between the base and the insulating layer 
can be made to prevent radiation of the accumulation of heat energy, and heat 
according to the thin film magnetic head of this invention which consists of 
composition mentioned above, where temperature given to a base at the time of the 
thin film forming of the lower magnetic layer by sputtering process is made into low 
temperature, the optimal magnetic properties can be acquired, the stress of a thin 
film magnetic head can be decreased, and inconvenience, such as exfoliation of a 
lower magnetic layer and generating of a uighur noise, can be removed certainly. 
[0014] 

[Exampl e] Hereafter , the example of this invention is described about drawing 3 from 
drawing 1. 

[0015]Drawing 1 shows the important section of one example of the thin film magnetic 
head of this invention, and has given identical codes to the conventional example 
and identical parts which were mentioned above. 

[0016]ln the thin film magnetic head 13 of this example, the metal membrane 14 which 
consists of copper stock is made to be placed between the surfaces by the side of 
the insulating layer 7 of the base 6, it is formed in them, and other composition is 
the same as that of the former. 

[0017]Explanation will form copper stock in at least one surface of the wafer form 
base 6 which consists of a ceramic raw material of an AlTiC system as the metal 
membrane 14 which has metallic luster about 0.1 micrometer thick by publicly known 
thin-film-forming methods, such as plating, el ectrodeposi tion , or sputtering. After 
that, the insulating-layer 7 grade made from aluminum203 is formed as usual. 
[0018]As the metal membrane 14, radiation of the heat from the base 6 to the 
formation side surface of the lower magnetic layer 8 can be prevented in the 
temperature up of the base 6 at the time of membrane formation of the lower magnetic 
layer 8, what is necessary is just to be a metal material with the sufficient 
temperature retention characteristic of the base 6 which carried out temperature up 
to prescribed temperature, metal materials, such as Au, Ti , Nb, and Cr, may be 
sufficient, and it is not limited in particular to this example. As for the 
thickness of the metal membrane 14, it is desirable to consider it as the grade 
which has metallic luster uniform at least, when this is too thin, the metal 
membrane 14 is because a porous next door and various problems of adhesion with the 
insulating layer 7 deteriorating if too thick arise. 

[0019]And thin-film-forming methods, such as sputtering, are used for the surface of 
the insulating layer 7 for the lower magnetic layer 8, and the temperature of the 
base 6 under membrane formation is made to form as low temperature, for example, 
about 250 **, conventionally. 

[0020]Thus, an operation and various kinds of characteristics of the thin film 
magnetic head 13 of this example currently formed are explained about drawing 2 and 
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drawing 3. 

[0021] Fi rst , according to the thin film magnetic head 13 of this example which 
consists of composition mentioned above, when forming the lower magnetic layer 8 
with thin-film-forming methods, such as sputtering, while the metal membrane 14 can 
carry out accumulation of the heat energy at the time of the temperature up of the 
base 6, The heat energy radiated from the formation side surface of the lower 
magnetic layer 8 of the base 6 can be decreased, and the heating up time of the base 
6 can be shortened. And in the case where temperature of the base 6 under membrane 
formation is conventionally made into low temperature, for example, 250 **, Heat 
energy is supplied from the metal membrane 14 side promptly without an intermission 
to the initial growth phase of the lower magnetic layer 8 formed in the surface of 
the insulating layer 7, and the lower magnetic layer 8 which has the suitable 
magnetic properties for the thin film magnetic head 13 can be made to form. 
[0022]Since cooking temperature of the base 6 can be made into low temperature (250 
**) conventionally (300 **) , the stress which remains to the lower magnetic layer 8 
of the thin film head element 3 can be reduced to about about 1 of the former 
(500MPa) / three to 1/2. if the stress of this lower magnetic layer 8 declines, while 
being able to prevent exfoliation of the lower magnetic layer 8, and modification of 
the thin film head element 3, dispersion in the direction of an anisotropy axis 
resulting from the stress and the inverse magnetostri cti ve effect of the thin film 
head element 3 can be reduced, and generating of a uighur noise can be prevented. 
[0023] Drawi ng 2 is a magnetic hysteresis loop which shows the magnetic properties 
(relation between a magnetic field and magnetic flux density) of the lower magnetic 
layer 8 of the thin film magnetic head 13 when the base 6 is used as AlTiC ceramic 
raw material and it uses the insulating layer 7 as aluminum203 raw material. The 
lower magnetic layer 8 of the thin film magnetic head 13 of this example which has 
the metal membrane 14 using copper stock when the figure inner substance line made 
250 ** temperature of the base 6 at the time of manufacture of the lower magnetic 
layer 8, and the broken chain line in a figure For comparison. . Created on the same 
conditions as this example, without forming the metal membrane 14 in some wafer form 
bases 6 at the time of manufacture of the thin film magnetic head 13 of this 
example. The lower magnetic layer 8 of the straw-man thin film magnetic head 13a 
which does not have the metal membrane 14, and the figure destructive line show the 
lower magnetic layer 8 of the conventional thin film magnetic head 1 which does not 
have the metal membrane 14 which made temperature of the base 6 at the time of 
creation of the lower magnetic layer 8 300-degree Centigrade. 

[0024]From this drawing 2, when the thin film magnetic head 13 of this example which 
has the metal membrane 14 made low temperature conventionally temperature of the 
base 6 at the time of membrane formation of the lower magnetic layer 8, it became 
clear that the same magnetic properties as the conventional thin film magnetic head 
1 could be held, when the straw-man thin film magnetic head 13a which does not have 
the metal membrane 14 made low temperature conventionally temperature of the base 6 
at the time of membrane formation of the lower magnetic layer 8, it became clear 
that magnetic properties became inferior. 

[0025]Drawing 3 is a diagram showing the output characteristics of a thin film 
magnetic head, (a) is a diagram showing the output characteristics of the thin film 
magnetic head 13 which has the metal membrane 14 of this example, and (b) is a 
diagram showing the output characteristics of the conventional thin film magnetic 
head 1 which does not have the metal membrane 14. 

[0026] if drawing 3 (a) is compared with drawing 3 (b) , as shown in drawing 3 (a), 
the thin film magnetic head 13 of this example which has the metal membrane 14, in 
the case where temperature of the base 6 at the time of creation of the lower 
magnetic layer 8 is conventionally made into low temperature — generating of a 
Uighur noise -- there is nothing (inside of 20 samples zero piece) -- it became 
clear that it was a quality thin film magnetic head. On the other hand, as shown in 
drawing 3 (b) , what (inside of 20 samples two pieces) a uighur noise as shown by a 
figure Nakaya seal generates for the conventional thin film magnetic head 1 which 
does not have the metal membrane 14 became clear, in the straw-man thin film 
magnetic head 13a which does not have the metal membrane 14 which made low 
temperature conventionally temperature of the base 6 at the time of membrane 
formation of the lower magnetic layer 8, still more (inside of 20 samples 12 pieces) 
said Uighur noises than the conventional thin film magnetic head 1 occur. 
[0027]Thus, where magnetic properties are held to an optimum state by making the 
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metal layer 14 intervene between the base 6 and the transparent insulating layers 7, 
such as al umi num203 , Temperature of the base 6 at the time of membrane formation of 
the lower magnetic layer 8 can be conventionally made into low temperature, and ** 
can obtain the quality magnetic head which removed the Uighur noise by being 
stabilized. 

[0028]Temperature of the base 6 at the time of membrane formation of the lower 
magnetic layer 8 can be conventionally made into low temperature, membrane formation 
time including the ri si ng-and-f al 1 i ng-temperature time of the base 6 can be further 
shortened compared with the former according to radiation preventive effects, such 
as heat energy from the base 6 by the metal membrane 14, and productive efficiency 
can be raised. 

"0029]This invention is not limited to said example and can be changed if needed. 
;0030] 

^Effect of the inventi on] Si nee the thin film magnetic head of this invention is 
constituted and acts, as explained above, while being able to prevent certainly 
exfoliation of a lower magnetic layer, modification of a thin film head element, and 
generating of a Uighur noise, It is quality and the extremely outstanding effect, 
like the thin film magnetic head which was excellent in reliability can be obtained 
is done so. 



[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing l]Drawing of longitudinal section of an important section showing one 
example of the thin film magnetic head of this invention 

[Drawing 2]The magnetic hysteresis loop which shows the magnetic properties of the 
relation between a magnetic field and magnetic flux density 

[Drawing 3]a and b are the diagrams showing the output characteristics of the thin 
film magnetic head in this invention and a conventional example. 
[Drawing 4]The perspective view of an important section showing the conventional 
whole thin film magnetic head 

[Drawing 5]The partial expanded sectional view of the important section of drawing 4 

[Description of Notations] 

6 Base 

7 Insulating layer 

8 Lower magnetic layer 

13 Thin film magnetic head 

14 Metal membrane 
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DRAWINGS 
[Drawing 1] 

[Drawing 2] 

[Drawing 4] 

[Drawing 3] 

[Drawing 5] 
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